Background -Asthma mortality has been rising in many western countries for largely unknown reasons. One cause could be change in certification practice. This study was designed to investigate the
Background -Asthma mortality has been rising in many western (by SCW) and, where available, the general practitioner's medical records, necropsy report, hospital records, and the questionnaire to the deceased's general practitioner. On the basis of this information they decided whether the patient had asthma and, if so, whether asthma was the cause of death. A diagnosis of asthma was accepted if both physicians agreed that one of the following three conditions was satisfied: (1) evidence of greater than 20% reversibility to airflow obstruction on pulmonary function testing; (2) pathological evidence of asthma at post mortem examination -that is, hyperinflated lungs with mucus plugging; (3) a typical history of asthma. In some cases it was clear that death was not caused by asthma. In cases where death was thought to be from asthma, or the two physicians were undecided or disagreed, further information was obtained by arranging to visit the closest relative or associate of the deceased. As a result of this screening 168 cases were not considered further and 184 were selected for further investigation. One of the authors (SCW) then carried out interveiws in 152 cases (83%): 11 could not be traced and in 21 the general practitioner objected. A questionnaire was administered and details of asthmatic symptoms, drug treatment, and the circumstances of death were recorded. The two respiratory physicians then assessed the additional information in conjunction with the previous data and gave their final opinion. As a result of this further scrutiny, 10 deaths were considered not to be caused by asthma. A total of 174 cases was confirmed, including 32 in which an interview with a relative was not performed. Details on the number and age of patients dying from asthma between 1957 and 1985 were obtained from the office of the Northern Ireland Registrar General. Mid year population estimates were also obtained so that both crude death rates and age specific deaths per 100 000 population could be examined.
Results

ACCURACY OF CERTIFICATION
Of the 174 confirmed cases, 123 (70 7%) were originally registered as being due to asthma (59 men, 64 women). The remaining 51 (29 3%) were coded under another diagnosis (27 men, 24 women). Table 1 shows the distribution of "false positive" and "false negative" registrations by age group. The "false positives" tended to come from those aged 65 years and over; the "false negatives" were more evenly spread over the three age groups with a preponderance in the 45-64 year age group. The general practitioners who completed the relevant sections of the questionnaire (138 cases) felt asthma was the cause of death in only 89 (64-5%). They disagreed with the panel's diagnosis in 16 of the cases and did not know in 33. The certificates were completed in 41 cases by a hospital doctor of which nine were felt by the panel to be incorrect. General practitioners completed the certificates in 133 cases and the panel disagreed with 42 (32%) of them. Table 2 shows the number of deaths from asthma registered each year by the Registrar General for the years 1981-4, along with those deaths confirmed by the panel in each year as being caused by asthma. Although death certification was inaccurate, the total number of deaths confirmed by the panel differed little from the total number registered. Figure 1 shows the number of deaths from asthma registered per 100 000 population from 1957 to 1986 in all age groups. There was no difference in distribution by sex. Figure 2 shows the numbers of deaths in the three age groups. The number of registered cases fell after the seventh revision of ICD coding in 1958, which stated that deaths resulting from asthma which were indicated as being allergic or mentioned acute bronchitis were to be recorded as being there was a pronounced fall in the death rate to a trough in 1977 when only 14 deaths were registered, followed by a further peak of 56 deaths in 1983 which affected all age groups. This rise occurred later than the rise in the number of deaths in New Zealand which started in 1976 and peaked in 1979.' It also coincided with a rise in deaths from asthma in many other parts of the world. 9 The mortality has decreased slightly since then but, up to and including the year 1986, still remains far above the 1977 level. We have therefore identified either two peaks in asthma deaths (in the 1960s and late 1970s) or one trough (in the mid 1970s). The changes in mortality cannot be explained by the introduction of the ninth revision of the ICD in 1979; the numbers had begun to increase before 1979 and the percentage rise far exceeded the 28% rise predicted by a bridge coding exercise,'0 and indeed continued for several years after the introduction of the ninth revision.
DEATHS FROM ASTHMA AND CHRONIC AIRFLOW OBSTRUCTION
In conclusion, we have shown that death certification for asthma is inaccurate in one third of cases. The number of false positive certificates was approximately equal to the number of false negatives, suggesting that the registered totals are reliable, although our study did not consider potential false negatives in the >55 age group. Deaths from asthma declined in the mid 1970s and rose sharply from 1977. The fluctuations in mortality are unlikely to be related to either changes in ICD coding practice or to inaccuracy of certification.
